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SEMICONDUCTOR DEVICE AND HEAT 
SINK USED THEREIN 

This application is a File Wrapper Continuation of appli 
cation Ser. No. 08/490,006 ?led Jun. 13, 1995, noW aban 
doned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to a semiconduc 
tor device, a method for producing thereof and a lead frame 
used therein, and more particularly to a semiconductor 
device in Which a strength of a lead frame and a heat release 
ef?ciency can be improved, a method for producing thereof 
and a lead frame used therein. 

2. Description of the Prior Art 
Currently, in order to respond to a demand for a high 

performance semiconductor device, a number of pins pro 
vided in a QFP (Quad Flat Package) type semiconductor has 
been increased. With this trend, an inner lead in a lead frame 
used in the semiconductor device becomes thinner and the 
strength thereof is loWered. Also, a heat amount generated 
by a semiconductor chip is increased. Therefore, the strength 
of the lead frame and the heat release efficiency of the 
semiconductor chip are required to be improved. 

FIGS. 1A, 1B and 1C are sectional vieWs shoWing con 
ventional multi-pin type semiconductor devices. 

In general, as a semiconductor device including a semi 
conductor chip is required to be decreased in siZe to meet the 
demand for the high-performance semiconductor device, the 
number of pins is increased and a pitch of pads formed in the 
semiconductor chip is decreased. Accordingly, ends of inner 
leads to be bonded to the pads via Wires become ?ne, and a 
small-siZe pitch is required thereof. 

HoWever, When a lead frame of, for example, 0.15 mm in 
thickness is produced, an etching for making the ends of the 
inner leads With a small pitch is limited in accuracy, and the 
ends of the inner leads cannot be positioned close to a 
position at Which the semiconductor chip is mounted. 

In a semiconductor device 11 shoWn in FIG. 1A, after a 
thickness of an end portion 13a of an inner lead 13 of a lead 
frame 12 is made a half of the original by a half-etching 
process, the end portion is patterned to the small-siZe pitch 
by an etching process. 

The semiconductor device 11 is disclosed in Japanese 
Laid-Open Patent Application No. 59-98547. In the semi 
conductor device 11, a ?lm 15 is attached to the above 
mentioned inner lead (end portion 13a). BetWeen the inner 
leads 13 facing each other on the ?lm 15, a semiconductor 
chip 16 is mounted through an adhesive 17. After the end 
portions 13a of the inner leads 13 are bonded to pads 
provided in the semiconductor chip 16 through Wires 18, a 
package 19 is formed by a resin molding. Outer leads 14 
extending from the package 19 are formed in a gull-Wing 
shape for a surface connection. 
On the other hand, a semiconductor device 21 shoWn in 

FIG. 1B is disclosed in Japanese Laid-Open Patent Appli 
cation No. 4-6863. In this semiconductor device 21, an end 
portion 23a of an inner lead 23 in a lead frame 22 is apart 
from a semiconductor chip 25 in order that a plurality of pins 
can be provided in the semiconductor device 21. In this case, 
a heat spreader 26 on Which the end portions 23a of the inner 
leads 23 are secured is used in order to improve a heat 
release efficiency. On the heat spreader 26, the semiconduc 
tor chip 25 is mounted through an adhesive 27. Pads 
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2 
provided on the semiconductor chip 25 are connected to the 
end portions 23a of the inner leads 23 through Wires 28. A 
package 29 is formed by a resin molding and outer leads 24 
extending from the package 29 are formed in the gull-Wing 
shape. 

In a semiconductor device 21A shoWn in FIG. 1C, on the 
heat spreader 26 shoWn in FIG. 1B, patterns 26a connected 
to corresponding inner leads 23 are formed. The pads in the 
semiconductor chip 25 are bonded to the patterns 26a 
through Wires 28a. These Wires 28a can be shorter than the 
Wires 28 and a cost for Wires can be reduced accordingly. 

HoWever, in the semiconductor device 11 shoWn in FIG. 
1A, though the thin end portions 13a of the inner leads 13 
are reinforced by the ?lm 15, the end portions 13a are not 
strong enough. That is, the end portions 13a may be changed 
in shape When the molding resin is molded at a high 
pressure, and a reliability of the semiconductor device 11 
may be loWered. 

Also, in the semiconductor device 21 shoWn in FIG. 1B, 
though a multi-pin type semiconductor device is available 
Without making the inner leads 23 thinner, the end portions 
23a cannot be positioned close to the semiconductor chip 25 
and the Wires 28 become longer. It increases the cost for 
Wires and prevents a high-speed operation of the semicon 
ductor device. 

Further, in the semiconductor device 21A shoWn in FIG. 
1C, though the Wires 28a are shorter, the cost is increased by 
forming the patterns 26a on the heat spreader 26. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present invention 
to provide a novel, useful semiconductor device in Which a 
strength of a lead frame and a heat release efficiency can be 
improved, a method for producing thereof and a lead frame 
used therein. 

The above object of the present invention is achieved by 
a semiconductor device comprising a semiconductor chip, a 
lead frame in Which a plurality of lead terminals are 
provided, each of the lead terminals having an inner lead at 
one end and an outer lead at the other end, the inner lead of 
each of the lead terminals having a thin plate portion at a 
prescribed portion Which is thinner than the other portion 
thereof, a heat spreader mounting the semiconductor chip 
thereon and releasing heat generated by the semiconductor 
chip, on Which the heat spreader the lead frame is secured 
and the thin plate of the inner lead is positioned close to the 
semiconductor chip, and a sealing portion sealing the semi 
conductor chip and the heat spreader connected to the thin 
plate portion of the inner lead, the outer lead of each of the 
lead terminals protruding from the sealing portion. In the 
above invention, the heat spreader can be made of a material 
having a higher thermal conductivity than the sealing por 
tion. 

According to the above invention, since the inner lead is 
secured on the heat spreader for improving a heat release 
ef?ciency, a strength of the lead frame can be improved 
though the thin plate portion is formed in the inner lead. 
Also, a quantity production thereof can be performed. 

In the above invention, an end portion of the inner lead 
including the thin plate portion can be secured on the heat 
spreader through an adhesive. 

According to the invention, an error due to a heat shrink 
age occurring When the sealing portion is formed is reduced 
and a reliability of the device can be improved. 

In above invention, an opposite surface of the heat 
spreader to a surface on Which the semiconductor chip is 
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mounted can be exposed at least from the sealing portion. 
Also, in the above invention, an opening portion for expos 
ing the opposite surface of the heat spreader to the surface 
on Which the semiconductor chip is mounted can be formed 
in the sealing portion, the semiconductor device further 
comprises a heat release member contacting the heat 
spreader and exposed in the opening portion. 

According to the above inventions, a heat release effi 
ciency of heat at a risen temperature as the semiconductor 
chip is decreased in siZe can be improved. 

In the above invention, the heat release member can have 
a plurality of penetration holes formed therein, the penetra 
tion holes passing from the heat spreader to the exposed 
surface of the heat release member. Also, in the above 
invention, the plurality of penetration holes can be formed in 
the periphery of the exposed surface of the heat release 
member. According to the invention, Water generated When 
the sealing portion is formed can be drained through the 
penetration holes. Therefore, a defect in the sealing portion 
can be prevented and a reliability of the semiconductor 
device can be improved. 

The above object of the present invention is achieved by 
a lead frame to be connected to a semiconductor chip in a 
package comprising a plurality of lead terminals, each of the 
lead terminals having an inner lead to be placed in the 
package and an outer lead to be extended from the package, 
the inner lead being positioned close to the semiconductor 
chip, the inner lead of each of the lead terminals having a 
thin plate portion Which is thinner than other portion thereof, 
and a connecting portion to Which each of the thin plate 
portion is connected. In the above invention, the thin plate 
portion can be formed by an etching process. 

According to the invention, the thin plate portion is 
formed by the etching process of the inner lead of the lead 
frame, and each thin plate portion is connected through the 
connecting portion. Therefore, an accuracy in positioning of 
the inner lead can be improved. Also, a strength of the thin 
plate portion can be improved. 

Also, in the above invention, the lead terminal can com 
prises a plurality of metal plates laminated together, the thin 
plate portion being formed by an etching process. Also, in 
the above invention, the lead terminal can comprise a 
plurality of metal plates laminated together so as to form the 
thin plate portion. Further, according to the invention, the 
lead terminal can comprise a plurality of metal plate mem 
bers laminated together, Wherein the thin plate member is 
formed by the etching process or by stacking the metal plate 
members. Accordingly, the thin plate portion can be made 
easily even if the lead frame is multi-layered. 

Further, in above invention, the lead terminal except the 
thin plate portion can have a thickness depending on a 
thermal resistance thereof and a strength of the outer lead. 
According to the invention, as the thermal resistance is 
improved, a heat release ef?ciency can be improved. Also, 
since a change in shape of the outer lead is prevented, a 
connecting process can be conducted easily. 

The above object of the present invention is achieved by 
a method for producing a semiconductor device comprising 
the steps of preparing a lead frame, the lead frame compris 
ing a plurality of lead terminals, the lead terminal having an 
inner lead to be placed in a package and an outer lead to 
extend from the package, the inner lead to be positioned 
close to a semiconductor chip, the inner lead having a thin 
plate portion Which is thinner than other portion of the lead 
terminal, and a connecting portion through Which each end 
of the thin plate portion is connected, securing the connect 
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ing portion on a heat spreader, cutting and removing the 
connecting portion, mounting the semiconductor chip 
betWeen the connecting portions on the heat release member, 
connecting electrically the semiconductor chip to the thin 
plate portion, and forming a sealing portion by sealing the 
semiconductor chip and the heat spreader, the outer lead 
extending from the sealing portion. 

According to the invention, the connecting portion of the 
thin plate portion of the inner lead is secured on the heat 
spreader. The semiconductor chip is electrically connected 
to the thin plate portion after the connecting portion is 
removed. Subsequently, the sealing portion is formed. 
Accordingly, a heat release ef?ciency can be improved by 
the heat release member and a mechanical strength can be 
improved by the connecting portion of the inner lead. 

In the above invention, an opposing surface of the heat 
spreader to a surface on Which the semiconductor device is 
mounted can be exposed from the sealing portion. 

Also, the above invention can further include the step of, 
forming an opening portion through Which the opposing 
surface to the surface on Which the semiconductor device is 
mounted is exposed, providing a heat release member con 
necting to the heat spreader in the opening portion, the heat 
spreader being exposed in the opening portion. 

Other objects and further features of the present invention 
Will be apparent from the folloWing detailed description 
When read in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A, 1B and 1C are sectional vieWs shoWing con 
ventional semiconductor devices of a multi-pin type; 

FIG. 2A is a vertical sectional vieW shoWing a ?rst 
embodiment of the present invention; 

FIG. 2B is a plan vieW shoWing the ?rst embodiment of 
the present invention; 

FIG. 3A is a plan vieW shoWing an lead frames provided 
in series for one semiconductor device; 

FIG. 3B is a fragmentary plan vieW shoWing an inner 
lead; 

FIG. 3C is a sectional vieW shoWing an inner lead; 

FIG. 4 is a fragmentary plan vieW shoWing inner leads 
mounted on a heat spreader; 

FIG. 5 is a ?oWchart describing a method for producing 
a semiconductor device of the present invention; 

FIG. 6 is a vertical sectional vieW shoWing a variation of 
the ?rst embodiment of the present invention; 

FIG. 7 is a vertical sectional vieW shoWing another 
variation of the ?rst embodiment of the present invention; 

FIG. 8A is a vertical sectional vieW shoWing another 
variation of the ?rst embodiment of the present invention; 

FIG. 8B is a bottom vieW shoWing a heat release board; 
FIG. 9 is a vertical sectional vieW shoWing another 

variation of the ?rst embodiment of the present invention; 
FIGS. 10A and 10B are schematic illustrations shoWing 

fabrication steps for a variation of the thin plate portion in 
the ?rst embodiment of the present invention; 

FIGS. 11A, 11B and 11C are schematic illustrations 
shoWing fabrication steps for another variation of the thin 
plate portion in the ?rst embodiment of the present inven 
tion; 

FIG. 12A is a vertical sectional vieW shoWing a semicon 
ductor device of the second embodiment of the present 
invention; 
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FIG. 12B is a fragmentary plan vieW showing an inner 
end portion of the inner lead of the second embodiment of 
the present invention; and 

FIG. 12C is a sectional vieW shoWing the inner lead. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the draWings, the preferred embodiments of 
the present invention Will noW be described in further detail. 

FIG. 2A is a vertical sectional vieW shoWing a ?rst 
embodiment of the present invention and FIG. 2B is a plan 
vieW thereof. 

A semiconductor device 31A shoWn in FIGS. 2A and 2B 
is a QFP-type semiconductor device having a lead frame 32. 
The lead frame 32 has a plurality of inner leads 33 and outer 
leads 34. An inner end-of the inner lead 33 is a thin plate 
portion 33a, Which is thinner than other portions of the lead 
frame 32 (described in detail in FIGS. 3A, 3B and 3C). The 
thin plate portion 33a of the inner lead 33 is secured on a 
heat spreader 35 (described in detail in FIG. 4), Which 
functions as a heat release member, through an adhesive. On 
the central portion of the heat spreader surrounded by the 
inner leads 33 (thin plate portions 33a), a small-siZe semi 
conductor chip 36 is mounted through an adhesive 37, for 
example, a silver paste. In this case, the thin plate portions 
33a of the inner leads 31 are arranged close around the 
semiconductor chip 36. 

The thin plate portions 33a of the inner leads 33 are 
bonded and electrically connected to electrode pads (not 
shoWn in the draWings) formed on the semiconductor chip 
36 through Wires 38 made of, for example, gold. Apackage 
39 or a sealing portion is formed by a sealing resin in Which 
the heat spreader 35 is buried. The outer leads 34 of the lead 
frame 32 extending from four sides of the package 39 and 
are formed in a gull-Wing shape for surface connections. 

FIG. 3A is a plan vieW shoWing the lead frame provided 
in series for one semiconductor device. FIG. 3B is a frag 
mentary plan vieW of the inner leads. FIG. 3C is a sectional 
vieW shoWing an inner lead. 

In the lead frame 32 shoWn in FIG. 3A, lead terminals 42 
are provided betWeen cradles and are connected to each 
other through a tiebar 43. A central side of the tieber 43 is 
the inner leads 33 and the outer side of the tieber 43 is the 
outer leads 34. Acentral end of each inner lead is connected 
to a connecting portion 44. In the space surrounded by the 
connecting portions 44, the semiconductor chip 36 is 
mounted. These are formed by, for example, an etching 
process on a 0.15 mm thick metal plate of, for example, 
copper alloy. 

FIG. 3B is a fragmentary enlarged vieW of lead terminal 
42. The tieber 43 and the connecting portion 44 are removed 
by cutting in a prescribed process. At the end of the inner 
lead 33, as shoWn in FIGS. 3A, 3B and 3C, a thin plate 
portion 33a of a prescribed length is formed. The thin plate 
portion 33a is formed to, for example, about 0.075 mm in 
thickness by a half-etching process, as shoWn in FIG. 3C. 

In this type of lead frame 32, the thin plate portion 33a is 
formed at the end of the inner lead 33. Accordingly, even 
When the thin plate portion 33a is positioned close to the 
area in Which the semiconductor chip 36 is provided, the 
inner lead 33 can be formed to microscopic pitch by an 
etching process. 

Accordingly, since the Wire 38 to make an electrical 
connection to the semiconductor chip 35 can be decreased in 
length in a multi-pin type semiconductor device, a cost for 
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6 
Wire can be decreased. Also, a high-speed operation due to 
a reduction of impedance and a reliability of the device due 
to a reduction of Wire How can be improved. By the inner 
leads 33 being arranged close to the semiconductor chip 36, 
the present invention can cope With different siZe of the 
semiconductor chips 36. Therefore, the yield of the semi 
conductor device can be improved. 

Since the connecting portion 44 is incorporated With the 
thin plate portions 33a of the inner leads 33 before the thin 
plate portions 33a are secured, a strength of the lead frame 
32 can be improved and a change in shape thereof can be 
prevented When it is conveyed. Therefore, a yield of the 
semiconductor device 32 can be improved. 

After the connecting portion 44 in the inner lead 33 is cut 
and removed, most of the thin plate portion 33a is secured 
on the heat spreader 35. Accordingly, the thin plate portion 
33a is not changed in shape after the resin is molded. 
Therefore, the yield of the semiconductor device can be 
improved. 
The semiconductor chip 36 is mounted on the central 

portion of the heat spreader 35. The connecting portions 44 
of the inner lead frame 32 are arrange around the semicon 
ductor chip 36, as described later. 
The heat spreader 35 can be made of, for example, 

copper-tungsten (W—C) alloy. A thermal expansion coeffi 
cient of 20% W—Cu alloy is 5.1><10_°/° C. at 400° C. and 
7.3—7.7><10_°/° C. at 800° C. Athermal conductivity thereof 
is 0.58 cal/cm~sec~° C. A thermal expansion coefficient of 
30% W—Cu alloy is 10.6><10_°/° C. at 400° C. and 12.0>< 
10_°/° C. at 800° C. A thermal conductivity thereof is 0.67 
cal/cm~sec~° C. That is, the thermal conductivity of the 
W—Cu alloy used in the heat spreader 35 is in the same rank 
as one of a copper alloy (0.25—0.85 cal/cm~sec~° C.) and a 
heat release characteristic thereof is excellent. 

FIG. 4 is a fragmentary plan vieW of inner leads 33 
mounted on the heat spreader 35. FIG. 5 is a ?oWchart for 
describing a method for producing the semiconductor device 
31A. 

Referring to FIG. 5, the inner leads 33 of the lead frame 
32 are secured on the heat spreader 35 through an adhesive 
35a shoWn in FIG. 6 (Step S1). At this moment, as shoWn 
in FIG. 5, the connecting portions 44 or the ends of the thin 
plate portions 33a are arranged around the heat spreader 35. 
By making a contact area betWeen the inner lead 33 and heat 
spreader 35 a maximum, heat release characteristics and 
electric characteristics can be improved. Also, an adhesive 
quality can be improved to adjust an error caused by a 
thermal shrinkage after the package is formed. 
On the heat spreader 35, the connecting portion 44 of the 

inner leads 33 are cut and removed by, for example, expos 
ing a laser rays thereon (Step S2). Next, the semiconductor 
chip 36 is mounted on the central portion of the heat 
spreader 35 through the adhesive 37 (Step S3). After that, the 
electrode pads (not shoWn in the draWings) are bonded to the 
thin plate portions 33a (a portion on the heat spreader 35) of 
the inner leads 32 through the Wires 38 (Step S4). After that, 
the semiconductor device is placed in a mold and molding 
resin (i.e epoxy resin) is molded to form the package 39 
(Step S5). 

In this manner, the inner ends of the thin plate portions 
33a are incorporated With the connecting portion 44 before 
the inner leads 33 are secured on the heat spreader 35. 
Accordingly, the strength of the thin plate portion is 
improved and the change in shape of the leads can be 
prevented When it is conveyed. Also since the thin plate 
portion 33a is secured on the heat spreader 35 When the 
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mold resin is molded, the change in shape of the lead frame 
32 due to pressure can be prevented. 

FIGS. 6—9 are vertical sectional vieWs showing variations 
of the ?rst embodiment. In a semiconductor device 31A 
shoWn in FIG. 6, a Wider area of the inner end of the inner 
lead 33 including the thin plate portion 33a of the lead frame 
32 is secured on the heat spreader 35 through an adhesive 
member 35a such as a PI (polyimide) tape and an epoxy 
adhesive in the semiconductor device 31A shoWn in FIGS. 
2A and 2B. The other features thereof are the same as the 
ones shoWn in FIGS. 2A and 2B. That is, as the inner ends 
of the inner leads 33 are secured on the heat spreader 35 over 
a larger contacting area, an error due to heat shrinkage can 
be adjusted and the Wire 38 is prevented from being cut 
When the package 39 is molded. Accordingly, the yield of the 
semiconductor device can be improved. 

In a semiconductor device 31B shoWn in FIG. 7, an 
opening portion 50 is formed at the bottom of the package 
39 of the semiconductor device 31A shoWn in FIGS. 2A and 
2B When a package 39a is formed. Through the opening 
portion 50, an opposite surface of the heat spreader 35 to the 
surface on Which the semiconductor chip 36 is exposed. In 
the opening portion 50, a heat release plate 51 Which 
contacts the heat spreader 35 is buried. At least one surface 
of the heat release plate 51 is exposed. 

In order to form the opening portion 50, a protruding 
portion for forming the opening portion 50 is formed in a 
mold. The opening portion 50 can be formed by the pro 
truding portion of the mold contacting the heat spreader 35 
When the molding is conducted. 

According to the semiconductor device 31B, a heat 
release ef?ciency of a heat at an increased temperature, 
resulting from the semiconductor chip 36 being decreased in 
siZe, can be much improved by the heat spreader 35 and heat 
release plate 51. 

In the semiconductor device 31B shoWn in FIG. 8A, a 
prescribed number of penetration holes 51a are formed in 
the heat release board 51 from the heat spreader 35 side to 
the exposing surface. In this case, as shoWn in FIG. 8B, 
penetration holes 51a are formed to be arranged at the 
periphery of the exposing surface. That is, the penetration 
holes are formed in an area at a distance aWay from the 
semiconductor chip 36 mounting surface. 

According to the semiconductor device 31B shoWn in 
FIGS. 8A and 8B, Water included in the mold resin is drained 
from the boundary of the heat spreader 35 and heat release 
member 51 through the penetration holes 51a When the resin 
is hardened. In this case, drain holes are formed in a mold 
at a position corresponding to the penetration holes 51a of 
the heat release board. 

Accordingly, cracking of the package 39a is prevented 
and the package ef?ciency is improved. That is, in order to 
prevent the cracking of the package 39a, a mold resin of a 
higher strength is not required. By providing penetration 
holes 51a in the heat release board 51, a mold resin of 
normal strength can be used and the increase in cost can be 
prevented. 

In a semiconductor device 31C shoWn in FIG. 9, When a 
package 39b is formed, the opposite surface of the heat 
spreader to the surface on Which the semiconductor chip 36 
is mounted is exposed. This can be formed, for example, by 
the resin being molded after a bottom of a cavity of an under 
mold is attached to the heat spreader 35. 

According to the semiconductor device 31C, since the 
bottom surface of the heat spreader 35 is exposed, a heat 
release ef?ciency can be improved and the device can be 
made thinner. 
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8 
FIGS. 6—9 shoW different variations respectively, hoW 

ever these variations can be combined properly (i.e. FIG. 6 
and FIG. 7, FIG. 6 and FIG. 8A, or FIG. 6 and FIG. 9). 
Needless to say, variations in the second embodiments 
described later can also be combined properly. 

FIGS. 10A, 10B and FIGS. 11A, 11B, 11C shoW varia 
tions of the thin plate portion of the ?rst embodiment of the 
present invention. 

FIG. 10A shoWs an inner end of the inner lead in Which 
thin metal members 32a1—32a3 are laminated to form the 
lead frame 32 including the lead terminal 42 shoWn in FIGS. 
3A, 3B and 3C. For example, the metal plate members 33411, 
33a3 can be made of iron material and the metal plate 
member 33a2 can be made of copper material. As shoWn in 
FIG. 10B, the inner end of the inner lead 33 can be 
half-etched selectively in order to form the thin plate portion 
33a. 

FIGS. 11A, 11B and 11C shoW a lead frame 32 including 
the lead terminal 42 shoWn in in FIGS. 3A, 3B and 3C in 
Which thin metal plate members 32a1—32a3 are laminated. 
At the inner end portion of the inner lead 32, the metal plate 
member 32a2 shoWn in FIG. 11B is laminated on the metal 
plate member 32a1 shoWn in FIG. 11A. On the metal plate 
member 32412, the metal plate member 32a3 in Which an end 
to be a thin plate portion 33a is cut off in advance is 
laminated as shoWn in FIG. 11C. According to the lead 
frame shoWn in FIG. 11C, the thin plate portion 33a can be 
made Without an etching process compared to the lead frame 
shoWn in FIGS. 10A and 10B. In this case, the metal plate 
member 32a1—32a3 can be made of iron material and copper 
material as described in FIGS. 10A and 10B, or all of them 
can be made of the same copper material. Therefore, if the 
lead frame 32 (lead terminal 42) is made of thin metal 
members 32a1—32a3, the thin plate portion 33a can be made 
easily. 

FIG. 12A is a vertical sectional vieW of a semiconductor 
device 31D of a second embodiment of the present inven 
tion. FIG. 12B is a fragmentary plan vieW shoWing a lead 
terminal (inner lead 331, outer lead 34) in a lead frame 32A. 
FIG. 12C is a sectional vieW shoWing an inner end portion 
of the inner lead 331 
As shoWn in FIG. 12A, a semiconductor chip 36 is 

mounted on a heat spreader 35 through an adhesive. The 
inner leads 331 of the lead frame 32A is secured around the 
semiconductor chip 36 through an adhesive. In the lead 
frame 32A, the inner ends of the inner leads 331 are 
originally connected through a connecting portion 44. After 
the lead frame 32A is secured on the heat spreader 35, the 
connecting portion 44 is cut off and the inner leads 331 are 
separated respectively. If the leads of the semiconductor 
device 31D are ?ne-pitched, a thin plate portion 331a is 
required to be thinner than the conventional lead frame, as 
shoWn in the ?rst embodiment. If the thin plate portion 331a 
is not required to be thinner, the thickness D1 of the thin 
plate portion 331a is set to the conventional thickness, 
0.125—0.15 mm and the thickness D2 of the other portion (a 
part of the inner lead 331 and outer lead 34) is set to a greater 
thickness (i.e. 0.2—0.25 mm), as shoWn in FIGS. 12A, 12B 
and 12C. 

That is, by setting the thickness D2 of the outer lead 34 to 
the greater thickness, the thermal resistance is reduced and 
the heat release ef?ciency can be improved. Also, the 
mechanical strength of the outer lead 34 is increased and the 
change in shape of the outer lead 34 can be prevented When 
it is conveyed. Therefore, package ef?ciency and transpor 
tation characteristics can be improved. 
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Referring back to the FIG. 12A, the semiconductor chip 
36 (electrode pad) is electrically connected to the thin plate 
portion 331a of the inner lead 331 through the Wire 38. Also, 
a package 39 is formed by epoxy resin 50. The outer lead 34 
extending from the package 39 is formed in a gull-Wing 
shape. 

Further, the present invention is not limited to these 
embodiments, but various variations and modi?cations may 
be made Without departing from the scope of the present 
invention. 
What is claimed is: 
1. A semiconductor device comprising: 
a semiconductor chip; 
a lead frame providing a plurality of lead terminals, each 

of said lead terminals having an inner lead at one end 
and an outer lead at the other end, said inner lead at said 
one end of each of said lead terminals having a thinner 
plate portion than a plate portion of said outer lead; 

a heat spreader formed of metallic material mounting said 
semiconductor chip thereon and being operative to 
release heat generated by said semiconductor chip, 

said thinner plate portions of said inner leads having their 
inner ends being disposed in closely spaced relation 
With respect to said semiconductor chip and being 
bonded to said heat spreader thereby securing said lead 
frame thereto, 

electrodes provided on said semiconductor chip being 
connected to said thinner plate portion of each said 
inner lead, 

a sealing portion covering said semiconductor chip, a 
portion of said heat spreader and the thinner plate 
portions of said inner leads attached to said heat 
spreader, and 

said outer lead portions of said lead terminals protruding 
to the exterior of said sealing portion. 

2. A semiconductor device according to claim 1, Wherein 
said thinner plate portion of said inner lead is secured to said 
heat spreader by adhesive bonding. 

3. A semiconductor device according to claim 1, Wherein 
a surface of said heat spreader opposite to a surface on Which 
said semiconductor chip is mounted being devoid of said 
sealing portion to expose said heat spreader to the exterior 
of said device. 

4. A semiconductor device according to claim 3, Wherein 
an opening portion exposing said opposite surface of said 
heat spreader is formed in said sealing portion; and 

a heat release member being disposed in said opening 
portion and contacting said heat spreader. 

5. A semiconductor device according to claim 4, Wherein 
said heat release member has a plurality of penetration holes 
formed therein, said penetration holes extending from said 
heat spreader to the exposed surface of said heat release 
member. 

6. A semiconductor device according to claim 5, Wherein 
said penetration holes are formed about the periphery of said 
exposed surface of said heat release member in laterally 
displaced relation With respect to said semiconductor chip. 

7. A lead frame to be connected to a semiconductor chip 
in a package comprising: 

a plurality of lead terminals, each of said lead terminals 
having an inner end for placement in closely spaced 
relation With respect to said semiconductor chip Within 
said package and an outer end for extending from said 
package, said inner end of each of said lead terminals 
containing a thin plate portion having a thickness Which 
is less than the thickness of the remainder of said lead 
terminal; and 
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a connecting portion interconnecting the thin plate por 

tions of said inner leads. 
8. A lead frame according to claim 7, Wherein said thin 

plate portion is formed by an etching process. 
9. A lead frame according to claim 7, Wherein said lead 

terminals each comprise a plurality of metal plates laminated 
together, said thin plate portion having a shape formed by an 
etching process. 

10. A lead frame according to claim 7, Wherein said lead 
terminal comprises a plurality of stacked metal plates lami 
nated together to form said thin plate portion. 

11. A lead frame according to claim 7, Wherein said lead 
terminal, except said thin plate portion, has a thickness 
proportionate to a thermal resistance thereof and to a 
strength of said outer lead. 

12. A semiconductor device comprising: 
a semiconductor chip; 
a lead frame providing a plurality of lead terminals, each 

of said lead terminals having an inner lead at one end 
and an outer lead at the other end, said inner lead at said 
one end of each of said lead terminals having a side 
containing a recess de?ning a thinner plate portion than 
the plate portion of said outer lead; 

a heat spreader formed of metallic material mounting said 
semiconductor chip thereon and being operative to 
release heat generated by said semiconductor chip; 

said thinner plate portions of said inner leads having their 
inner ends being disposed in closely spaced relation 
With respect to said semiconductor chip and having a 
side of said inner lead opposite said side containing 
said recess bonded to said heat spreader thereby secur 
ing said lead frame thereto; 

electrodes provided on said semiconductor chip being 
connected to said thinner plate portion of each said 
inner lead; 

a sealing portion covering said semiconductor chip, a 
portion of said heat spreader and the thinner plate 
portions of said inner leads attached to said heat 
spreader; and 

said outer lead portions of said lead terminals protruding 
to the exterior of said sealing portion. 

13. A semiconductor device according to claim 12, 
Wherein an end portion of said inner lead including said 
thinner plate portion is secured on said heat spreader through 
an adhesive. 

14. A semiconductor device according to claim 12, 
Wherein an opposite surface of said heat spreader to a 
surface on Which said semiconductor chip is mounted is 
exposed to the exterior of said device at least from said 
sealing portion. 

15. A semiconductor device according to claim 14, 
Wherein an opening portion exposing an opposite surface of 
said heat spreader to a surface on Which said semiconductor 
chip is mounted is formed in said sealing portion; and 

said semiconductor device further comprises, a heat 
release member contacting to said heat spreader and 
exposed in said opening portion. 

16. A semiconductor device according to claim 15, 
Wherein said heat release member has a plurality of pen 
etration holes formed therein, said penetration holes passing 
from said heat spreader to the exposed surface of said heat 
release member. 

17. A semiconductor device according to claim 16, 
Wherein said penetration holes are formed in the periphery 
of said exposed surface of said heat release member. 

18. Alead frame to be connected to a semiconductor chip 
in a package comprising: 
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a plurality of lead terminals having oppositely spaced, 
parallel surfaces, each of said lead terminals having an 
inner end for placement in closely spaced relation With 
respect to said semiconductor chip Within said package 
and an outer end for extending from said package, said 
inner end of each of said lead terrninals containing a 
recess provided on one of said surfaces Which is 
opposite that adapted for bonding in said package and 
de?ning a thin plate portion having a thickness Which 
is less than the thickness of the remainder of said lead 
terminal; and 

a connecting portion having opposing surfaces substan 
tially coplanar With said oppositely spaced surfaces of 
said thinner plate portions of said inner leads intercon 
necting the thin plate portions of said inner leads. 

12 
19. Alead frarne according to claim 18, Wherein said thin 

plate portion has a shape formed by an etching process. 
20. Alead frarne according to claim 18, Wherein said lead 

terrninal comprises a plurality of metal plates larninated 
together, said thin plate portion having a shape formed by an 
etching process. 

21. Alead frarne according to claim 18, Wherein said lead 
terrninal comprises a plurality of metal plates larninated 
together, said plates being of unequal length, so as to form 
said thin plate portion. 

22. Alead frarne according to claim 18, Wherein said lead 
terrninal eXcept said thin plate portion has a thickness 
proportionate to a desired thermal resistance thereof and to 
a strength of said outer lead. 

* * * * * 


